Genomic and proteomic analyses of vascular endothelial growth factor and insulin-like growth factor-binding protein 3 in lung adenocarcinomas.
Vascular endothelial growth factor (VEGF) is regulated by the hypoxia-inducible factor 1 (HIF1) pathway and is implicated in tumor progression and patient survival in many types of cancer. Insulin-like growth factor-binding protein 3 (IGFBP3) is also regulated by HIF1 but works in a completely different manner by modulating the activities of insulin-like growth factors and inducing apoptosis. In this study, 2-dimensional (2D) polyacrylamide gel electrophoresis (PAGE) was used to analyze the protein expression profiles of VEGF and IGFBP3 isoforms in 93 lung adenocarcinomas and 10 uninvolved lung samples. The same samples were examined for messenger RNA (mRNA) expression with use of oligonucleotide arrays. Correlation analysis in the lung adenocarcinomas between mRNA expression levels of VEGF and all 4966 other genes was used to identify other biologic processes that may be associated with increased VEGF expression. Two-dimensional gel separations revealed 7 VEGF protein isoforms and 5 isoforms of IGFBP3. VEGF and IGFBP3 mRNA were found to be overexpressed in bronchial-derived lung adenocarcinomas (P < 0.0001), and expression was decreased in well-differentiated lung adenocarcinomas (P < 0.0002). There was a significant correlation (P < 0.01) between VEGF and IGFBP3 mRNA in lung adenocarcinomas; however, no correlation was detected in uninvolved lung samples. Forty genes were identified as the most significantly associated with VEGF expression (r > 0.38, P < 0.001), 17 of which were also associated with IGFBP3, and 12 were known to be induced through the HIF1 pathway. Among other highly correlated genes, several, including bradykinin receptor B2, suggest additional cellular processes that were not previously known to be associated with VEGF expression in lung adenocarcinoma.